Background. To ascertain accuracy of self-reported height, weight (and hence body mass index) in African American and white women and men older than 70 years of age.
PIDEMIOLOGICAL surveys that assess the morbidity and mortality associated with overweight and obesity rely on measures of height and weight to calculate body mass index (BMI; kg/m 2 ). For reasons of cost and simplicity, it is easier to obtain self-reported than measured height and weight. Self-report, however, may be biased, with height overestimated (particularly among shorter people) and weight underestimated (particularly among the heavier), although this may vary by sex, race/ethnicity, and age ( 1 -6 ) . In consequence, BMI ascertained by self-report tends to be underestimated, typically resulting in a stronger correlation with disease than BMI based on objective measures ( 7 -9 ) . To better understand the association of BMI with personal characteristics, health conditions, and mortality in older people, information on accuracy of self-report is essential ( 10 , 11 ) .
The recent exhaustive review by Connor and colleagues ( 1 ) indicates that most evidence on the relationship of selfreported to measured height and weight comes from young adults and from the majority non-Hispanic white (henceforth white) population. In particular, there is little information on African Americans in all age groups, and in whites over the age of 74; men and women may be aggregated; and all over the age of 60 may be combined ( 12 ) , regardless of height and weight differences in this age group ( 5 , 13 , 14 ) . Racial/ethnic differences have been insuffi ciently explored, although African Americans have the highest prevalence of obesity, which may have a different effect in this group ( 5 , 15 ) .
The current study, based on data from a communitydwelling sample of older African Americans and whites 71 years of age and older, examines the extent of agreement Accuracy of Self-reported Height and Weight in a Community-Based Sample of Older African Americans and Whites between self-reported and measured height, weight, and BMI as a function of race, sex, and age. Information, particularly on African Americans of this age, is currently largely lacking. Based on previous studies, we expected statistically signifi cant agreement between self-reported and measured height and weight (and hence BMI). We hypothesized, however, that because of cultural preferences ( 16 ) , there would be greater underestimation of weight by whites, particularly white women, than by African Americans, and that height would be overestimated because of lack of recognition of height shrinkage with age ( 13 , 14 ) .
M ethods

Sample
Data are from the third in-person, in-home wave (1992 -1993) of the Duke Established Populations for Epidemiologic Studies of the Elderly ( 17 ) . This was the only occasion when height and weight were self-reported, and, at visit end, measured.
At baseline, 4,162 representative community residents age 65 and older were enrolled (54% African American [an oversample, 35% lived in the geographic area], 45% white, 26 [0.6%] other race/ethnicity). Six years later, 2,567 remained enrolled. For the present study, we excluded persons of other race/ethnicity, as well as proxies, persons interviewed only by telephone, and the cognitively impaired (ascertained by the Short Portable Mental Status Questionnaire ( 18 )) because information on height and weight were either not asked or response would be unreliable. We also excluded those unable to stand independently, and persons with incomplete information. This resulted in a sample of 1,761 African Americans and whites.
Data Gathered
Relevant to the present study, information was also gathered on demographic characteristics, including age (categorized as age 71 -74, 75 -79, 80 -84, 85 and older), sex, race (African American, white), education, and income.
Assessment of height, weight, and BMI. -Self-reported height and weight were obtained in the same interview as, but some time before measured height and weight, in response to the question: What is your height (weight)? Height was recorded in feet and inches, and weight in pounds.
Measured height. -Sample members stood in stockinged feet directly against a door frame, next to a 6-inch length of tape placed vertically at their approximate height. A trimeter was squared on the sample member ' s head against the door frame, height was marked on the tape with pencil and measured to the nearest inch with a carpenter ' s ruler after the sample member had stepped away.
Measured weight. -With shoes, heavy outerwear and jewelry removed, and pockets emptied of heavy items, the sample member stepped on a portable, battery-powered, digital scale set to 0, which had been placed on a hard surface, close enough to a wall in case support should be needed. Weight was read and recorded to the nearest pound. All measures were converted into metric units.
Body mass index. -BMI was calculated as kg/m 2 .
Statistical Analysis
Sample members with a 10-unit difference between selfreport and measured BMI were excluded ( N = 14) because such a large discrepancy suggested error in recording or data entry. This yielded a fi nal sample size of 1,747. Descriptive statistics (means, standard deviations, percentages, and t tests) were used to describe the sample and for basic comparisons. Intraclass correlation coeffi cients (ICC) were used to compare self-rated and measured status. Analysis of variance, including race, sex, age group (and education and income as control variables), and their interactions, was used to determine whether the differences between measured and self-reported height and weight differed significantly as a function of these characteristics. Categorized self-report-based BMI (<18. With measured BMI as the gold standard, we calculated sensitivity (accurate identifi cation of cases) and specifi city (accurate identifi cation of noncases) for self-report-based overweight and obesity (sensitivity and specifi city provide specifi c information on location of disagreement that ICC does not). Analyses used SAS version 9.1 (SAS Institute, Cary, NC). This study was performed with the consent of the Institutional Review Board of Duke University Medical Center. Consent forms were signed by participants or appropriate proxies.
R esults
The sample was almost evenly divided between African Americans and whites; men constituted approximately 35% in each racial group. Forty-three percent had only a grade school education, an additional 28% had not completed high school. Fifty-nine percent reported an annual income of less than $7,500. All were 71 years of age or older, one third was at least 80 years of age.
There was close agreement between self-reported and measured height, weight, and BMI (ICC = 0.85, 0.97, and 0.91, respectively, for the entire sample; for BMI normal, overweight, and obese, height ICC was 0.88, 0.84, and 0.78, respectively, and 0.92, 0.95, 0.92 for weight). When the difference between self-reported and measured status was calculated as a percentage of measured status, height was incorrectly estimated to a greater extent than weight (height: 1.8% overestimate for both men and women; weight: 0.8% overestimate for men, 0.1% for women).
Analysis of variance of the total group indicated that neither education nor income reached statistical signifi cance, but that there were statistically signifi cant differences by race, age group, and the interaction of sex and age group for height; and by race and age group for weight. Accordingly, we report information by race; race and sex; and race, sex, and age category ( Table 1 ) . Table 1 includes three panels. The fi rst gives raw data on the total sample, the second on African Americans, and the third on whites. Both African Americans and whites (panel 1) overestimated their height (whites on average by 3.35 cm, and African Americans by 2.77 cm, p = .0015). On the other hand, while whites underestimated their weight, on average by 0.19 kg, African Americans overestimated their weight, on average by 0.74 kg ( p < .0001). Overall, however, both African Americans and whites underestimated BMI.
As age increased, so did average overestimation of height and weight. The differences across age groups in these overestimations were signifi cant (height, age 71 -74: 2.41 cm; 75 -79: 3.30 cm; 80 -84: 3.38 cm; 85 years and older: 3.81 cm; p < .0001; weight: 0.02, 0.05, 0.38, and 1.45 kg, respectively, p = .0029). The only statistically signifi cant interaction was between sex and age group for height ( p = .0291). Among women, height overestimation increased consistently with age, among men it did not.
Further examination explored responses within each racial group. Among African Americans (panel 2), both men and women overestimated their height (each by an average of 2.79 cm), and weight (on average 1.2 kg for men and 0.46 kg for women). Except among the oldest age group, women tended to increasingly overestimate their height with increase in age, but among men, overestimation was consistent at approximately 2.54 cm until age 85, when it doubled. Both African American men and women overestimated their weight. Weight overestimation was not closely linked to age for African American men, but for African American women underestimation of weight by those less than 80 years of age changed to overestimation of weight, on average by 0.98 kg at age 80 -84, and by 2.35 kg at age 85 and older.
In the white sample (panel 3), as in African Americans, height was overestimated by both sexes. Among the white men, there was no consistent effect of age on overestimation of height. Women showed an increase in overestimation of height with age. Estimations of weight were inconsistent with age for both the white men and the white women, but overestimation was greatest in the oldest age group. With a single exception (the oldest African American women), BMI was always underestimated because of overestimation of height. Table 2 shows, for African Americans and whites, the extent to which BMI category based on self-report agreed with measured BMI category (values in bold indicate percent agreement). We did not subset further by sex because of the small numbers in the extreme BMI categories.
For African Americans, category-specifi c agreement ranged from 66% to 78%. Underestimation of measured category (the values to the right of the diagonal [in bold]) ranged from 31% (for the underweight) to about 20% each for the normal, overweight, and obese I categories. Overestimation (values to the left of the diagonal), occurred for 22% for those in the obese II+ category, but were less for those in the normal, overweight, and obese I categories (3%, 9%, and 12%, respectively). For whites, complete agreement as to category ranged from 63% to 96% (the latter for obese II+); underestimation was comparable with that of African Americans, except for greater self-reported underweight. Overestimation, however, was lower, ranging from 1% to 10%. Weighted kappa (agreement beyond chance) was 0.76 for African Americans and 0.75 for whites. Looking specifi cally at identifi cation of overweight or greater (BMI ≥ 25), for African Americans sensitivity and specifi city was 0.89 and 0.90, respectively, while for whites it was 0.66 and 0.96. Identifi cation of the obese (BMI ≥ 30), had sensitivity and specifi city of 0.81 and 0.97 for African Americans, and 0.57 and 0.99 for whites.
The differences between measured and self-reported weight ranged from an underestimate of 19.5 kg to an overestimate of 20.4 kg, with approximately 90% of the values lying within 5 kg of the measured weight ( Supplementary Table 1 ). For both African Americans and whites, overreporting of weight by the underweight changed linearly to underreporting by the obese, with the differences from measured weight statistically signifi cant in adjacent BMI categories.
D iscussion
Our data, gathered in 1992 -1993 from a communitybased sample of African Americans and whites, 71 years of age and older, indicate high agreement between selfreported and measured height, weight, and consequently BMI (ICC = 0.85, 0.97, and 0.91, respectively). This is consistent with previous reports based on differing samples and age ranges, including Pearson product moment correlations of 0.92, 0.94, and 0.88, respectively, for men, and 0.90, 0.97, and 0.96 for women, age 56 -78 ( 3 ); Spearman rank order correlations >0.9 for all three assessments for a sample aged 35 -76 ( 19 ) ; ICCs of 0.99, 1.00, and 0.99, respectively, for an overweight sample of median age 44.5 years ( 20 ) ; and Pearson correlations for height (comparable information for weight was not given) of 0.87 for men, and 0.77 for women 80 years of age and older ( 5 ) .
We found good agreement on classifi cation into the fi ve BMI categories (weighted kappa 0.76 for African Americans, 0.75 for whites), and high specifi city for overweight (BMI ≥ 25), and obesity (BMI ≥ 30), for both African Americans and whites (0.90 -0.99). Comparable values for persons 18 -65 years, and 60 years of age and older have been reported ( 2 , 4 ). Sensitivity was also high for African Americans (0.81 and 0.89, respectively), possibly because of weight overestimation, but was poor for whites (0.66 and 0.57), who tended to underestimate their weight. Others, however, found little racial difference in sensitivity ( 2 ), but noted that sensitivity was poorer in identifying persons who were obese than those who were overweight. Our data for whites are similar, but we found the reverse for African Americans. Overall, however, as BMI increased, overestimation of weight decreased, reducing the self-reported prevalence of obesity. These fi ndings suggest that self-reported height, weight, and consequently BMI, may be used, cautiously (in particular for older whites).
As in previous studies ( 5 , 15 ) , BMI, whether based on self-report or measurement, was greater in African Americans than in whites. Approximately two thirds of the African Americans in the present study were overweight and about a quarter were obese as compared with 55% and 17%, respectively, for whites. Comparison with prevalence rates for overweight and obesity reported by other studies is diffi cult because of differences in ages and stratifi cation criteria ( 12 , 21 -23 ) . The current study extends previous work by examining an older age group, and explicitly considers race, sex within race, and age group within sex and race.
Unlike some previous reports ( 5 , 24 ) , but in agreement with others ( 4 ), we found differences between African Americans and whites of suffi cient magnitude to merit separate analyses of these two groups. Although the literature typically indicates that weight is underreported ( 1 -6 ) , in the Duke Established Populations for Epidemiologic Studies of the Elderly sample, both African American men and women generally overreported their weight. This is in disagreement with fi ndings based on a substantial sample of volunteers aged 18 -65, where both African American men and women underestimated their weight, with underestimation by African American women even greater than by white women ( 4 ). The extent to which age or volunteering affected these data is unclear. Among the white men and women of the present sample, only men aged 75 and older, and women 85 years of age and older overestimated their weight. This difference may also refl ect incipient disease presaging death. While African American women weighed more than their white counterparts, they underestimated their weight less, and overestimated it more than did white women. The reasons for these African American/ white differences are unclear, but may refl ect differential race and sex changes in height or weight, or cultural factors ( 14 , 25 ) .
Overestimation of height was greater for whites than for African Americans. In general, differences increased with age, but there were some inconsistencies, probably because of small sample sizes. Incorrect estimation of height (as a percentage of measured height) was greater than incorrect estimation of weight, perhaps because measuring own weight is easy, but measuring own height is not. Concern that as age increases, accuracy of response declines ( 5 ) appears to be justifi ed -additional caution may be needed in using self-reported information from the oldest age groups, information from whom should probably be gathered in person ( 1 ) .
The current study has certain limitations. Our data are from the southeastern area of the US, where obesity is highest; we were unable to obtain information on all sample members participating at the third in-person wave of Duke Established Populations for Epidemiologic Studies of the Elderly; and some oldest age categories had very small sample sizes. Our self-reports and measures -to the nearest pound and the closest inch -may lack precision. We report results at a single occasion, and so cannot draw conclusions about the use of self-report to detect change in BMI over time. Finally, these data were gathered over a decade ago, and may not hold for incoming cohorts of older people, who will have had different experience and of whom a larger proportion is likely to be obese ( 26 , 27 ) .
It is increasingly recognized that information from younger populations on BMI and its association with various outcomes may not hold for older persons. Studies of the elderly have found that moderate overweight is associated with delayed mortality, but obesity has been found to create problems for mobility and self-care activities, and reduce the opportunity to benefi t from improvements in performance of activities of daily living that have otherwise been reported ( 28 -32 ) . Impact of obesity as a risk factor for diabetes, heart disease, and stroke in older age, and particularly in minority populations, remains unclear ( 25 , 32 -35 ) ; however, it may exert an indirect effect on mortality through cardiovascular conditions ( 10 , 11 ) .
Although well studied in younger populations, little information is available on the accuracy of self-reported height and weight in older community residents, in particular older African Americans. This study is intended to make a contribution in that respect. Given the costs of otherwise obtaining information on height and weight, it is critical to know whether the reports of older persons can be used, or whether they are suspect. Our data suggest that the data from those 71 years of age and older are sound, reasonably accurate for African Americans, but may underestimate BMI for whites, and must be used with caution when obtained from the truly elderly participants. 
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